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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a magnetic reproducing element which makes 
use of a change in an impedance due to an external magnetic field, to provide 
its manufacturing method, and to provide a magnetism reproducing apparatus 
using it. 

SOLUTION: In a main magnetic pole 1 , composed of a metal magnetic 
multiplayer thin film in which metal magnetic thin films 1a and conductive thin 
films 1 b are laminated alternately, an easy axis of magnetization in which a 
change in an impedance with reference to an external magnetic field 7 is large 
is oriented in its longitudinal direction. Ends at the other side of a first 
conductor film 3 and a second conductor film 4 ends on one side, of which are 
connected to respective layers of the main magnetic pole 1, are connected to 
respective electrode terminals 5, 6. It is possible to detect changes in the 
counterelectromotive force across the electrode terminals 5, 6 generated on the 
basis of the product of a set high-frequency current electrified to the main 
magnetic pole 1 through the first and second conductor films 3, 4 from the 
electrode terminals 5, 6, multiplied by the impedance of the main magnetic pole 
1 which is changed according to the intensity of the external magnetic field 7 
acting on the main magnetic pole 1 . 

COPYRIGHT: (C)2001,JPO 



6/23/06, EAST Version: 2.0.3.0 



(19)B*BfcfT/f (JP) (12) £ ffl 5^: ^ £g (A) (lDttfffflRftHS* 

#132001-52313 
(P2001-52313A) 
(43)&IBB ¥{Jcl3*p2)!23B (2001.2.23) 



F I T-73-h*(##) 
G 1 1 B 5/33 



(51) IntCl.' i*WgB# 
G 1 1 B 5/33 



Btj£K©&4 OL (4 9 1) 



(21)fflH## 


fcH¥l 1-223011 


(71)fflSA 


000005821 














(22)fflffiB 


¥f£ll¥8)?5B(1999.8.5) 




*RJffPJJ5tt*¥P , JKl006#i6 








(72)589» 












AE^nX*A*nXl006#« 


















(72)355i# 


US £18 










AE^n^*A^n»ioo6»^ 


















(72)5S59« 












*RttPMWr*'?|'rai006#i& 


















(74)ftgA 


100062926 










#8± JRS 





(54) bs^®***] «5(B**^Rr;-e©Kig*feMt;t^n*ffl^fci»5CH*SB 



(57) imm 

[Wft^Ki ^sBf^iK i a tmn&mm 1 b t 

lfcfr|6i**-e<o*#^ri»llcE(S] § fit v >s . HuE±$fl& l 

com n-vumwt ztvktbi mm 2 <omm 3 , 4 
officii. -eii-etwowwH^s. 6tctae$fLT^ 
4. wetomfps, 6*»4>*iaif»2ow*ffli3. 

tiG&Kff 1 (cf^f SJMHK* 7 03£Jg£lS tTSEft 

-r^Mfe±Eat€B 1 *m yt'-yyxtcomx'^.tm 




6/23/06, EAST Version: 2.0.3.0 



(2 

1 

i mm i ] &Bmm* t mwmmt wastes 

**»lftt«S2tf>3»M||, fttflWE*l&Wli2tf>l| 
SrfiBx. 10 

mimwizmmmm-fr^miiMi i 2 o^mcr 

lsaifWRfcEfc-fS*^?:^ 20 

ttst st t mmmm t £ , £jh8«ji*> t>w>x$.mz 

T-yT^t&z t *mib?imm£M?0)wimii 
m. 

imn<m4 ] imm 1 2 Kfe®$ix£iamis£ 

SgTpfc. 30 
[00 0 1] 

fm±m?RV*cnm&immfi,z*tizm^®$ffi 40 

[0002] 

(=£» $ tlX V > £ fflflKO T 9 -fc X3E@^>tB$g<7)e jgjg 

T. W*tf. 'WT<fX?»afCtt«?8HIB5 5-84 
0 2 0-t^gt^$aT^SJ:a^ 3 Fffl±t^Six 50 



#11200 1 - 5 23 1 3 

2 

•y F#±Ste$r')-PO*S. fWBBjR^-y Ffct flHW) 

[00 0 3] U>»Wr#£>. PRttVN-Fr^x^gg 
X . B»*» -y F i: fi^r 4 X ? fc <7)ffl*r8£A%T-r 

*. gum ><r??>xw&umwmsis-. 

WE#/Jv&<*9. <£,IT\ 8m 

ix. ®3immx\ m^Tiz.7<r>mY7-v-?iuztt 

LTiWflJfrMR m^teimg : Magneteto Resista 
nceffect) Ftf&SZtlXZtz. 
[0004] ZOMR^-y Kti, meh^ y^B^TtO 

ff>ZffM<nm^f F fc LTJi, le^K'y F t LTcOhm 

e-f >-r^ r < y f t y f t u 

V^fc&fcattUttfiKMl (GMR) ^SrfflV^IS^SM 
R^>y F<05ffS(5lilBI«,&<,Kffi3*lTV^. 
[000 5] 

zmmt&tMznm%coim£.m%.x'$> o . 
«^SMR^>y f<o*&. yy^T-^fmcnim^'y 

Vfrt>com®Mft<7)¥W$:V}j±i-&t:MZ, MR'VyF 
fclfiH^-y FfccO^iamv-^Fii^StffleD^-v-y 
6 . $ t> fc. M Ra. > y H^tjv «4«ttJl 

[0006] Z<7)tc*>. m&MMR^y F«, fi!*^-f 
T^oasi^ >y F (C Jt^T *>=5f 0 a^^r^jt 
fc**. BWlA-y Ftf)flBi**«(lt«rixtf. ISm^vF 

1 4 0 1 Wft-f* i k U < % h b \ ^ IBM 

[0007] *»ifltt. «#5r«JtT. *o«4a«*» 

t**^^ v*r? ; f4 rmom&'K -y k^mrn^ f j: o 

v^BSWI^iESftfiW* i b Z mbtl . 
[0008] 

\t. mmffi$mbmmmmbz$imzmmixBf& 
Ltz&mmmmh^x . tmm.mznmz>%m 
i^-thmm. mim&m&imzmttmmm 
iz^x*ix?mmm&(?>&®izwwizimzti*: 



6/23/06, EAST Version: 2.0.3.0 



(3 

3 

1 WW. 2 *>*tllOfl^*h<?ft£tt3 fifcwff BfiB 

ffi (cm jftssa *■ s £ «*» t * * mm 
^tRCff i ovfritfc men 2 ixmmz 

a. 

[ 0 0 0 9 ] £ wm*WBKW£#Pfc: J:*itf . EPJoS 10 

^m^.bcomx'^timmmticomtizj: oaa-f < 

[0010] ttwmsm&x&M&jimt* mm 
m*t>%&mb±.izffife<7)Btt<7)% 1 <7)®ttH£7W 
jxf^r. tutsan 1 0mkStom&)»»n±.£m%. 20 

t>tk£>x3:mzmm ix*jmm&MmMU&jM 
thXT-vr. mmwtemmimi<7)mftm±.izmii 

*£^«£^*9-C«J&-r*.:i#-C&a. 30 
[0011] *ft«Ott*Cff££«tt. ±l2filB££7)a§v 
f: , f * ^^ttOBKUEIIttft fc . fflEBtaCfl 

^^icitaAM TxmRzmiZit&w&nfiizms: 
tivrnti-i. zm&<r>mm±§i£miz£titf, m 
t m&T <*?t nmm%cvimmtMm®muz 

[0012] 40 

Mzmtemiz-o^xmmm 1 1 1 £#.11.00 
mmzmth. 

[0013] mmm 1 > jar. **HH*>aaiw 1 <m 

%M^M^z^xm 1 ft£H4 £#gB Li-offlfrt 

*. Hl<l*fra^^Wl<08KWI43B^>««iaT' 50 



^200 1-5 23 1 3 

4 

[ o o 1 4 ] m ncawt , ttmrnmsaMZX? 
skt&s c umm i bst>' i c ^o&HittguisNR 

*IWIffi*«*. *»o««W(cfl»W- 6 J: 3 fcSS 1 &tf 

%2oMMkx-hhc\imm. Aimstetix^h. 
ttz. cuhr3. 4(±. m%mmiX'co4 y\z-?y 

[00 1 5] ££T\ l«ftJtOO«W*< 
ttO. 2 5jumtf5FeTaN^&an»lai:IHJ»3WK; 
0. O5juB0Cugraibfc*3SK«WLfcfcira 
tt^lM•C'^> , ), &T/IJ:S-bJI<9Cujfffi|l ell it 

izMfttxmm. tztzi. zcDwsm&m^imm 

[0016] icOl^H^S^Srffiffl-ri. t * . 02 1 

^•r J; o iz . mas^p 5 . 6 uKstnm 9 1 1 mmm. 

»9 2C«i!S*LTV^4. ££T\ ±K®l^ffi*i2 9 

i -3 T -f iiOtt^L-f &frt>X'fo&* r>t*). m 
fiiS^5. 6S<o-f ye-^yxs^-2 9<o-f yt-r 
>^«Zj6««B[«»7 ^Slc J: ->T«ft-f h Z t 

[ 0 0 1 7 ] m 1 fcjjrtJ: 3 tc, !KmB4*^<7)±affi 

iiaEfc$#iteo. ±ffi®i^ffl;*{i(STtTv^. 

r>4 0 . II 2 (c^t J: o (c , 1 cO^fiffiES&f* 
■i w—yyx%=t2 9<?)4 yt'-yyxmztfi&Tl 
x\itnt*m<t9M£.Kti. z<nt%. 4y\z-yy 

5, 6cr)mzliZcr>4 yt'-yyxmz{,zltMLtz®.m 
1 0 0 1 8 ] 0 . . 6HKoai*«Eil 

a. ±saffii^2A-rssam<7)«^*>*>^a5*^ajaD 



6/23/06, EAST Version: 2.0.3.0 



5 

^tit^mm,^. t m-{m<mtm.# 1 9 oasi*u>> 

»fitJS#fctt. Wm&Mi (UIT\ RdcfcfS-f) 
fcBESffiitptlSft (OT. RindtfE-T) fc^ftSMlfc: 
.k&ffiffij&ft <WT, ReddytlS-f) ttfht. 
[ 0 0 1 9 ] >f ? y ±Hffi 1 

m (wt, Lindtis-r ) t±mm.mwk<7)$m 

l>i. AIB»ffi*JilBwaa*<4»Bt:/jNS<!5ro-C. 

*&*IWi/JvS<&t. Lindti. j^OKff 

izsmztiK^&ttwX', A yv-yyxmzcr>W\- 

SOfrt § Rindt Reddy O 2 00(&ftJt*ttT& I) . 

[ o o 2 o ] 03(0 ( a ) &y ( b ) n^mmmi <m 
sts*** (o&m fcnti&wM wsk^nt hRMt Redd 
yco9^m^m^<^mmm^i-^yyx'S)&. 04 

iiftgffl&UtWutob # k , 2 0i;Wf7 K ( 0 e ) 
( a ) J: 0 ReddyC0<l{iKjg»S»iEc7)^«^ 

#ooe*>i:*i 2oo e <oi:§ ! fcaarratTfcs. t 

fc. H3C7) (b) H^fidfc, Rindc7)<l{i^grai? 
*>0 O e C7) t £ miff 2 0 0MHz Tft^i: & 0 . 
W20Oe(0}:^i, {J{?1 0 OMHzfcLb7)J3i& 

affl»*53l*fcj:4£flyi x Reddy<7)}j#\ <2f3T2 0 0 
MHz tLhcOKffla««Tli*# fcSHfc £ ^ L T n 5 . 
[002 1] Uctf-oT, 2 OOMHzJiLhOftjg^ 

mmnzmmx-mtizz tix v^w. - Reddy^asfc 

[0022] OTtnttw i msmszs&f- con&m 
tzwx®5*&mi-c?mt?>. H5«. Basra 
9 2 1 i oTaresnfcKawtas i ct titt # 

C ±fiffil^lPfi(HlgS-eS>l,^yt-ryxS : F2 9 



(4) ^200 1-523 1 3 

6 

[0 02 3] H5(zj^-J:dlc. 
^NVTX{a*HbSr ; f* , )EnjDtTfe<C:i:^J: , 9. 

*rfti**traHH§us««ft:Hsigj±. mmmztitzm 
rxis^H b £ epjnrr & i t t«t o Tii^ia^ 7 <omr 

ill). fCT', 02tc^L/tJ:3tc. tt8g«jS9 1*>4> 
ttSESsiESrSEL, ll5(cjnt"<J: p t. ±KSltHb(7) 
TzMRtfemaZtil&l izzoymMZW&LX 

wm9 i ^ss»«s»9 2tit»tsNS-«iarA 

[0024] VJJSffl Lfci^C. 1 OiSMB 

4^ y k t % h . ^tj . mm\ i ^K^s^s^ii . m 

y+r-t Lxmmx-% htrxt^o tx-^w 
[0025] <9mm2>m6ii.*%pn<7)mm2v> 
wsm$Lm^<n®imx'hi> zcommm2com%n^. 
mTitm&M i wmmitkmTcDjimm i ^3feffigp^» 

*4. ISIS^Il^S5mff4»^i:|Bl-^{c{±|5)-#B3 

mm 2 n®sm£.m?ii . in«g 1 1 e>*tmnm i 

<»«»Sa3lffi:jBK)rSfcO"e*i. ClcOifflEfisl 1 
«i, liaifeO^Btflt^O. 2 5jLun«FeTaN-& 
Aflllai:aW**>0. 0 5wmOCuIlbJ:^»l 
tfc#*R*. «0. ljum^Cu^Ml ct«^ 

[0026] iflfci 0, Hi 1 OlSM^-y Yffmik 
«W<WC J: Si^SrSftS £ fc «r < . SlUtc 

(f T <t OJSjKS-W !> i 1 1 -Cl= 5. 
[0027] <HSS(?J 3 > WT, *%h>10II)ISM 3 ^68 
50 mS4^c0g{jt^rffi(CO^TIl 7^111 0 5-#H3L 



6/23/06, EAST Version: 2.0.3.0 



(5) 



2001-52313 



mz^-tw-wmx'h o . ( b > it*ti*ti < a > <obtb 

HT*S. 07i4351<7)^{*:J8. H8(4±88fiL H9<4 
SS2<7)SftJBj. fttflai Ott«S*FitW-tn*h.<0» 
J&fftBSr^LT^I). SriK H9co ( c ) ti^lSVS 

#ao ( b ) Rx/m9<?) ( c ) iiiHEs i comstt 

3B*HB*t5?r«fc 3 fc±Bffli 1 waWJ-Slfe*: LT* IX 
^h. H70 (a) &tf (b) fcJSWC, T^5^-f- 
9V1)->M Y ( A l T i C ) ££5 0 0 a±(cMSjD 
ISilfcr/P5+R5 0 0 b**a»$nT^*»*c5 0 
0«0±tJiSO. 5xtm<OCuM2:«J5jSx^ , -y^'Jy 

[0 0 28] (a) &t/ (b) £fcl,vt. . SI 

<O3WM*5 0£»«U:£*5 0 0±fc:. XMit^tv 
^Uy^ffi*ICj:0FeTaN^WH5 1 akCu» 
§15 1 bfcXSfcj&ftU H)r5£o§yiO£JS$1t£JI§i 
ZmfctZ. ■i*y^>)yymzX*)?Fm<r>U 

^^tx^mms i $B$L-fi. zn±mm 

5 K7)fi^IliFeTaNMa0i5 1 aTSMSft 
TV^S. H9tf0 (a)SlX(b) fctJIrvr. ±Hffi5 1 
SrflM L fc««c 5 0 0 ±£ . MGff 1 5 0 fc m 

mzc u»JR£#« LfctttH S 'J y?W-y 
fcLT*2*8WWR 5 4 i*LKJ:0. 119 

*> (c) (Cjjc*\k3fc. gS2<0®ttJS5 4<4. ±G8I&5 
l?)fffiffi&tf_kffi£?l3 JdfctfjfcSix. ±®Bi5 1<9 
#JI5 1 a. 5 1 bi:«»Wfc:«8HS<l6. =5rtJ. 312 
<0»tt»!54{4. Sl^«tM50t^^T, » 

=Sr4J:3K, «i«W«)iU» bfmtfmtZtlX^ 
I. 

[OO29]01OO(a)&tMb) fcfcwc. S§2 

5 4_t0)Bf}£*)»#£. * -y *S*fcJ: DJ*V>C u jRft> 

*^**!6tS&tf¥fflfc'**fc*>fc:» S iO2«<0K 
<MMIJi5 6 £*;\'.y 9 'J y^ifc^fcj: 9&*L. 

[ o o 3 o ] fiih. *%m?)9mm itmsms&irf*) 



8 



m#> * tzfr<n§,mv$mi;®m<?)mm: t- 1 . &mz 

[oo3i] immM4 > KIT, *m0mtm4 ?m 
straiato^T07t«j!aLo-piawt6. @i 1 

•vimx'hh. mi uza^x. *wnn&fm>m^ 
io 2 0 0i4±a«i<o3Eflflgft-cas. ^fyf-^y^ig 

? 2 9 1 WS? 5 . 6 Lfc«SHI*3R^ 2 0 0 <T> 

Ol»l««»jWfiH[S tiX . 
[0032]^, S«^5, 614. BSlT-f*?*) 
BBEfti<0jij9»lf 7 C J: oT£ t I>±iafi6 1 ^^IHISST* 

iz&ttz a Mm^comi&wmmmtii iiMrr& a m 

Bt*S4 6*)Afl*WS*&h.TO.&. AM^ig^4 6 
20 oaj7J«{4H^mffi^J««i-f4S^rvr4 7^A7Jffl 

fc:«ttS#tT^*. m^.7yr4 7<D\bijmi. a^j$ 
<ifcH4«E»gft6»fe 0fiar i ^ o -casus its 4 a * 
f ^s4«%k 0 tn-rfiPiei8S4 s nxumzm 

mZtiXKi. flPEK4 8cO£tJ7JSQ*^S4li^!H 

[0033] wt, HMW4c7)iams^g^s4«)^ 

tol^TRW-i. emS4^2 0 0W4. -?-<7)«fii 
*F5. 6t:^R$tL^»ffl|iAa[2 2 2:Eanai3 0 

30 ^.(4. fflttjR^l 2 0 0MHz) tfmZtlX^l. * 

zm? 2 9cojyf- yyxmz tPMcth . -e^b 
«4. 04t*-T4at. WmfctoWTxm&Hbifi 

msi&<mmti>mzmtxmmmmtf±z <^.it-t 
h&Mx-i yyz-yyx%zim.Kc$h. 

[0 0 34 3 ZZX\ A y\f-yyxm=F2 9<Cli. - 

j&mnTsm$Lm$itfmix^&<Dx\ 4yv-yyx 
40 m^2 9<r>mmzmmixx^i,mm^5 . suzm 
tmmx&t 4 yh'-yy xmz t iiz&ama 

WBM-ti. -Oj£g«Sc0di4. jyt-yyxm 
=f-2 9cn>4 yv-yyxfez<rmMzfcixmkth. 

mmtmmAmwtm e izxdzhx . Amm. 

»4 6 Kfc v ^TH 5 tc^ L?t4 3 %1Mm#0){mW£ 
v>««l6^W*»!B«B«il43IH 1 S:fflV^ i t (c4 



6/23/06, EAST Version: 2.0.3.0 



(6) 



200 1-523 13 



1 0 



[00 35] 

[00 36] SMC. &3fcOMRS£^yKJ:9ill£ 

xhhWSM >v-yyz%%zmmLx^z>tztb, & 10 
[w^fSfm^iKBB] 

[01 ] *^BB^»Mlc7)lSmS^^^W„ 

[H2 ] *wmmmmicomim$imirr>wm®8% 
[03] *%,w<ommm i <vM$m£.m?co±®& i o 20 

Z^Ltz?y7X\ (a) (±Reddy£*U ( b ) iiR 

[H4 ] *%m<r>mmm 1 oa^wttii^coaM 1 ^ 

ft&l&lttfO Oei20Oe <DB#?)Reddy t Rinded 

j05 ] *%BB<7)MS(5iJ 1 ^^W^Si^ff^ftf^ 

[116 ] *HBSoHMfif!l2£7)IgmH4*^^1ill. 
[17] *^oH«fe« 3 cOg|$q?£St^ ^SJt^ffiC 30 

fctti»«-ig$:iiHj-t.si3T\ (a) ami <7)&&mB 
fsxmwmm. ( b ) i± ( a ) c^ra. 

[08 ] *»BJcoH*fi(?ll3^iK^H^^S!3i^^ 
fc(t^#Ig5-gjaB'tl.HT\ (a)li±I«Ig 
O¥E0. ( b ) ii ( a ) <7)»ffl0„ 

[09 ] *^c0^WJ3O«mB«^S3§Srffitc 



fettl.#Ig^KiB^&0T. (a) {iJ?S2«@tt» 
SlgWIl. ( b ) <2 ( a ) tf)8ffM2. ( c ) (i 
( a ) (OfflfflM, 

imi o] *m<vmmm3<vMim!km?comk-m 
izt3vz>&xmm B n?hmx\ ( a > itmm^mm 

Ctl(7)fli. ( b ) (i ( a ) <7)Bf®0. 

[011] *mr)miteM4 co®.%M£.mEcr>ffii$.£ 
^•f7 , nv^0. 

[ff^tMHfl] 

1.11 ±mm (&mmmmm) 

la. 1 1 a FeTaN^jiH 
lb. lib. lc Cull 

3. 4 mwm 

5. 6 

7 i§j!658# 

2 9 4 yt-mtf (±K«Snr^«lslS§) 
29a ffiffi 

29b 4 yy^fyxm 1 ?- 
9 1 ttSEmj!! 
9 2 ftJSlftiliU 
4 6 

4 7 n±T>T 

4 8 «P0K 

5 0 SUOgftlS 

51 &%w.mm 

51a FeTaN^II 
5 1b CuSl 

54 m2mm 

5 5 

5 6 mxm 
57 ±m 
500 a* 

5O0a AlTiCSM 

500b th-s-msi 

200 *m<?>®M^v vommm 



[02] 

91=45*3* ,92:ft«3fc.** 
' A 




29a 




29b \ 

29:4>-fc-ry*lH- 



10 



8 1 

I 

O 



4* 

r 01 
tr 



001 



[H4] 



dReddy(0-20)/Ztotal 




dRlnd(0-20Vitotal 



10? 10 8 I0 9 



id 0 



6/23/06, EAST Version: 2.0.3.0 



(7) 



#W2 0 0 1-523 1 



[HI ] 




[03] 



(a) 



10 



§ 1 

! 0.01H 
0.001 



0.0001 



Reddy(Hex=0Oe) 




Reddy(Hex=20Oe) 



10 € 10 7 10 8 10 9 10 10 



(b) 



10 



Rind(Hex = 0Oe) 




RindCHex = 200«) 



io 6 io 7 io 8 io 9 id 0 
fl&ft (Hd 



[15] 




6/23/06, EAST Version: 2.0.3.0 



(8) 



2001-52313 



[06] 




[07] 



[08] 




(a) 




(b) 



(b) 

5l:±JEtt* 



50 



V///////////A 



500 



[011] 









46 






At? 
* 1 












i- 










1 









47 



7>7> 



48 



6/23/06, EAST Version: 2.0.3.0 



(9) 



#^200 1-5 23 13 



[09] 



.He 



(a) 



Kb 




(b) 



j 500 



(c) 



51b 



51a 



N 54 
-50 



[HI OJ 



(a) 




(b) 




V/////////A 



6/23/06, EAST Version: 2.0.3.0 



